More attention has been paid to trace elements in zircons, because they carry important information such as trace elements mobility and partitioning. The studied zircons were separated from both older and younger granite of G. Bab El-Mekhaniq, south of Wadi El Atrash, Northeastern Desert, Egypt.
INTRODUCTION
Zircon is characterized by its high resistance to chemical weathering, metasomatic alteration, and resistance to high-temperature diffusive re-equilibration (Watson, 1996) . According to these unique properties, zircon is used as a crude thermometer for crystallization conditions and as petrogenetic indicator (Pupin, 1980; Vavra, 1994; Hanchar and Westrenen,2007; Kempe et al., 2004; Watson et al., 2005) . Moreover, zircon is widely used in geochronological studies (Parrish and Noble, 2003, Jackson et al.,2004; Soba et al., 2007; and Simon and Nigel, 2007) .
Many studies have been devoted to zircon composition in a wide variety of rocks (Pupin 2000; Caironi et al., 2000; Rubatto et al., 2001; Hoskin and Schaltegger 2003; Fedo et al. 2003; and Belousova et al., 2002 and . The composition of zircon varies widely owing to the substitution of Zr by Hf, Th and U, however it often incorporates wide range of minor and trace amounts of lithophile elements within its crystal structure such as Sc, Y, REE, Ti, Nb, Ta, V, and P (Hanshar and Westrenen, 2007) . Trace elements in zircons, extracted from different rock types demonstrate that zircons may record geochemical fingerprints from their parent magma and are often the only remaining witnesses of ancient magmatic events (Belousova et al., 2002; Finch and Hanchar, (2003) ; Watson and Harrison, (2005) ; Cavosie, et al., (2004) . Recently Hancher and Westrenen, (2007) (Fig.1) .
The rock units exposed in the area are metavolcanics (oldest), older granitoids, and younger granites (youngest). Study of granites was included in many previous studies Sabet et al., (1972) , El -Gaby et al., (1988) , Hassan and Hashad; (1990) , and Asran et al, (2008) .
The older granitoids north of Bab El-Mekheniq cover about 15 % of the total mapped area they occur as scattered masses at the northeastern and northwestern parts of the area. They intruded the metavolcanics, On the other hand they are intruded by the younger granites. Generally they are of pinkish grey color, medium to coarse-grained and massive.
The younger granites occupy the south western part of the mapped area are exposed around G.Bab El-Mekhineq. these granitic rocks are intruded . The older granites of the norhtern part of the mapped area (Bab ElMekhineq granites) f o rm massive masses with moderate relief, pink color, and medium to coarse grained. According to Asran et al, 
SAMPLING AND TECHNIQUES
Ten representative samples were collected to separate zircon grains from older granitoids and younger granites , Zircons were separated from both older and younger granites outcropping in the studied area. Each sample weighing 0.5 kg. was crushed to 60 -150 mesh, the crushed samples were sieved using two standard screens with aperture diameter of 0.1 -0.5 mm, each separated grain size fraction was washed by distilled water and dried by using an oven at about 90 ). Then heavy fractions containing zircon were washed by acetone and distilled water and dried. Magnetite was separated from heavy fraction using hand magnet covered by a thin plastic film.
Zircon crystals were examined by optical microscopy and scanning electron microscope (SEM), then all zircons were prepared as round epoxy mounts and polished using 0.05 µm grit. The grains were specifically cast with their polished surfaces parallel to their crystallographic C-axes. Analytical sessions, a second set of images was taken of the zircons in order to characterize the electron probe analysis locations. However, this study we emphasize that trace element chemistry can be used to distinguish the different types of zircon, (Cavosie et. al., 2006) . Major and trace elements (Y, Ca, Al, Mg, Mn, and Fe) analysis of zircon crystals have been performed on a Cameca SX100 electron microprobe with a beam current of 40 nA and an acceleration voltage of 20 kV. All the analyses had been preformed at Curtin University, Western Australia.
RESULTS AND DISCUSSION

Genereal Features of the Studied Zircons
The separated zircons from granites of Gabal (G.) Bab El-Mekhaniq area, North Eastern Desert show the following features 1-Zircons of older granites are coloured, euhedral to subhedral prismatic with thick width and occasionally rounded.
2-The zircons separated from the younger granites comprise two populations according to colour, size and inclusions.
a-The first population is fine-grains of grayish to brown colour that containing fine needles of long prismatic zircon inclusions representing the residual zircon substance crystallized in the last stage of magma consolidation as well as apatite crystal inclusions (Fig.2) .
b-The second population is coarse, range in color from colorless to dark pink cracked grains. This population is characterized with uranothorite inclusions which cause the weakness of the crystal structure due to the effect of radiations (Fig.3) , as well; it is enriched in rare earth mineral, most probably of perovskite group of minerals as inclusion (Fig.4) . 
Zircon Chemistry
Although zircon has a simple chemical formula ZrSiO 4 , nevertheless its chemistry is more complicated. It posses a high ability to capture traces of REE, Y, P. and Hf as well as incorporates fine inclusions of other minerals (apatite, quartz, feldspars, REE minerals, UTh minerals and opaques). The chemical analysis of the zircons exhibit systematic variation in Zr content. It decreases from older granite toward younger granite.
Major and trace elements contents in 24 zircons from the different granitoids of G. Bab El-Mekhaniq area are shown in Tables (1, 2 and 3). The data of the younger granites can be classified into two populations of the younger granites are (population 1 and population 2) to facilitate evaluation of REE, U, Th and Hf contents between different samples.
The zircons of the older granites and younger granite are different in the contents of Fe 2 O 3 , Al 2 O 3 , HfO 2 , CaO, UO 2 and ThO 2 (tables 1,2 and3). Zircon crystals of younger granites compared to the older granitoids possess higher Al 2 O 3 contents, and high CaO contents due to feldspar and apatite inclusions in the younger granites (Fig.2) .
Regarding the complete solid solution series between Zircon (ZrSiO 4 ) and Hafnium (HfSiO 4 ), the concentration of Hf in Zircon depends on the degree of evolution of original magma (Wang et al, 2000) . In the studied zircons the average of Hf concentration in zircons of the older as well as population (1 variable) is 1.60 wt% However, population (2) zircons of the younger granites are more depleted in Hf (av. 0.97 wt%), most probably due to substitution of U, Th and REE in this type of zircons.
Cation Substitutions
Zircon + 4(Y, REE) + P 5+ = 4Zr 4+ + Si 4+ (Hoskin and Black 2000) This fact reflects the inability of the Si site to incorporate enough P to charge-balance the REE 3+ ions (Finch et al. 2001 ). According to Hoskin et al, (2000) , a limit on the amount of LREE 3+ substitution for Zr 4+ is due to strain at the Zr site.
On the other hand, Y and REE can be a result of one structural site replacement:
The abundance of each Nb and Ta in zircon is typically very low, that they are not detected in the studied samples.
Evolution of Hf, U, and Th substitution in zircons of different granite types
ZrO 2 /HfO 2 ratio range from 31.75 to 48.63 in zircons from older granites and population 1 of younger granites. The same ratios are ranging from 54.39 to 70.0 in zircons of population 2 of younger granites, this may be due to presence of U, Th and REE bearing inclusions. Plotting ZrO 2 against ZrO 2 /HfO 2 (Fig.5 ) reveals a decoupling of Zr and Hf in the direction of enrichment in Hf with the degree of differentiation of the host granite (in agreement with Linnen and Keppler, 2002; and Lowery et al. 2006) . The studied zircons contain minor amounts of uranium and thorium, where U +4 and Th
+4
can replace Zr +4 in its structure, but U +4 is more preferred than Th +4 due to its close ionic radius. The substitution of U and Th may take place in the trigonal sites of dodecahedron Zr (ZrO 8 ) (Frondel, 1953) . In general Zr is considered as a good U-collector mineral. The average of UO 2 contents are varying from 0.02 % and 0.28 % in zircons of older granites and younger granites respectively. This variation depends on the degree of isomorphous replacement or U-Th bearing inclusions (Zhang et al, 2005) .
In this work, zircons of younger granites show higher ThO 2 and UO 2 contents due to the presence of uranothorite inclusions which may indicate a relatively U and Th saturation environment (Fig. 3) and Table ( 3). This may be suggesting that different chemical fractionations took place within and between zircon sites both in the fluids and silicate melts participated. In population (2) high Th/U ratios are apparently associated with radiation damage of zircon grains.
As shown in Figure (6) , average values of UO 2 + ThO 2 + ∑REEs and the ZrO 2 contents for zircons from younger granite show significant variation with remarkable gaps. Such gaps appear to indicate two populations of the zircons, which are referred to as population (1) and population (2), respectively. No straightforward evolution and generation separation have been identified in the older granite zircons.
Evaluation of LREE enrichment in population 2 zircons
Population (2) zircons characteristics lead to conclude that LREE enrichment in these domains dose not representate the magma composition. One outstanding question is the cause of the LREE enrichment. A subset of analyses in population (2) zircons appears to result from incorporation of subsurface mineral inclusions in the analyzed volume. It is clear that LREE -bearing mineral inclusions (e.g. perovskite) (Fig. 4) Mechanisms of substitution may be broadly correlated with the degree of magma differentiation. In the younger granites, the Zr site in zircon is preferentially occupied by (Th + U) rather than (Y + REE). Divalent cations are also progressively introduced, and the total degree of substitution is high.
Different inclusions in zircons may refer to isomorphic substitution as a possible mechanism. population (2) zircons are characterized by Th, U and LREEs saturated environment in accordance with the presence of U-Th bearing inclusions (uranothorite) and LREEs bearing mineral (most probably perovskite) which suggests an environment saturated in Th-bearing phases (Černy and Siivola, 1980) . The enrichment of LREEs in population (2) zircons may appear to result from incorporation of sub-surface mineral inclusions in the analysis volume.
The substitution of U and Th may take place in the trigonal sites of zircon so the variation in U and Th contents depend on the degree of isomorphous replacement of these
